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Sunmary <f Test Driliing, Gran uivira Hational Moenuwaent, Hew Mexico
By

Frank 3. Titu&, Jr.

Introduction

The Naticvnal Park Service contracted in September 1953 far one
or more test Loles to be drilled at Gran Guivira latioaal Menument
to determine the availability of a ground-water supply for the
Momunent. At the request of the Park Service, the Ground Water
Branch of the U.. 5. Gevlogical Survey participated in the testedrilling
and well-construction program. 7This resort describes samples ecilected
during drilling, gives the resuits of the agquifer tests, ond lists the
chemical analysis ¢f the water obtained from the test hole vhich was
finished 8s & producticn well. Geologic and hydrologic data on the
area are sunarized in the repart “Availability of ground weter at

Gran Guivira Natiunel Monument, Hew Mexico ', by Alired Clebsch, Jr.



Location of Site

A site in th: NE2W S gec. &, T. 1 S., R. J E., Scelrro
County, H. Mex., wvas gelected fur the Gran (uivirs test hole.
The cuality of water in the wpain zone of saturaticn st this site
was ex.ected to be as good as any in the area. Also, tue
alluviua could be tested for shallowv perched water at this site,
The locatlon was thought to b@ south of a possible westward
extensicn under the alluviun of two dikes, thought to be barriers
to ground-wvater movement. The two dikes crop cut prozinently at
the m:nmnt headquarters and extend more than g mile east
northeast from the headquarters (Clebsch, 1957, pl. 1).



A thin zone coatalning rerched grouad water was onetrated st
sbout 32U feet. The driller ectlmated that the zine ylelds abiutb
c Quart of wvater ger miz'zute, which cascades down the h.le. The maln
veter table is about 612 fect Lelow land surface, which ig more than
60 teet decier than was expected. (See Clebsch, 1957, ;1. l1.) The
northverd-trending troush in the wvater table, therefare, is deeper
than is shown on plate 1 of the report by Clebsch.

The sandstone cuttings from the mein wetere-yieiding zons have
very low permeability, so most of the water probably flows to the vell
from fractwures in the sandstons rather than from interstices between
the sand grains. Arterpumpmgfér%hmrsataratecfsoﬁm
(gallons per minute) the drawdown was less than 1 foot. The szall
érawiown indicsates that the sandstone is much more permeavle than
would be expected frov examination of the cuttings.:

That the sandstone aquifer 1s fractured is inferred nlso from
the fact that several times during drilling of the water-yielding
_ m, only & small amcunt of cuttings was recovered by the beller after
a few feet of drilliing. After drilling a few more feet end bailing
again, an unmusually large ancunt of cuttings was recovered. Tha
cuttings broken by the bit during drilling possibvly wers wvaghed int.
fractures in the roek by the surgin; actica _of the bit. On
drilling deeper, and vith further surging, the cuttings were va:.heq

back into the hole to be recovered by a later run of tie bailer.



Teble l.--Cwroery saaple deserizilon, Uran Quivire Zest Hole 1
(1-..u.«‘+. J12), Gras - ulvire Lzilonal lonwsent, . Mex.
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iwaoerial (,,‘{;«f_,-‘g, (.‘ai',‘ ”u)

Cuateruary allus ium:
Sand, eilsy and clayey, dbrown, very {lre to [lue,
livile nmedfivwe, contalns o few peitbles of

lbzestO.‘C a siltu :i()“-e Ly TSy Y R Y LT Ty Y T 65 Cj
Clay, very sardy and silty, brown; conteins meall
asountes of ite lineslone - 5 To
Perunian:

San Androc liuesione:
Limestone, slishilly sandy, very slizatly cheriy,
aostly vhilde to pink, contalns a8 litile graoy —e=e 23 Pt
Linestone, dark- to wediuwr-sray, partly motiled;
concaing emall emoante of eilt.:to:u:, sreenishe
orey o pale-oran;ish=proel seevcevcasascccccnnas ey 110

Texrtiary:
Intrusive igneous rock:
Diorite, neliunmegray to pale-greenish-gray, black
specks, itine-grained, contalns cunll aocunts
of mica, garnet, and macnetite(.), very

5lisatly calcarcous =e- ———— T 7 117
Perrian:
San Andres lirestone:
Limegione, lisht-brown to mediunegray, rinor
apuats of pink, contsins calcite veinlets;
small avounts of reddish-brown silistone =ee-eces 13 30
Tertiary:
Intrusive igncous 10
Diorite, 1liat-g ,my orangish-srey with blaci
specks, lediun~ Lo very fine-srained, contaln
mica, gornet, and naguetize(: ) avcrsnccnc s cnanen 10 19
Per:ian:
San Andres linestone:
inestone, nediwi-gray and lisht-brown, very
Tine-srained; contains aaall ancudats of vhite
very calcarecus clay D 5 145
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Table l.--Cwriary sacple desceription - Continued
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(Lleet)

Tertiarys
Ignecus intrusive rocis

Dicrite, as at 1:0 to 1i0; contains a ssall amount

c¢f pale-brown to brown dolomite and very little

wvhite linestone

Peraian:
San Andres linestone:

Licestone, mostly buff, whilte to pale-orange at
top, gray at base; contains come interbedded
dolonite, oranzisa-browm to brown; upper 10
feet of unit contains ninor azcunts of
calcarecus, arzgillaceous, very pale-green

Biltsmm L Y e T P P -

Tertlary:
Igneocus intrusive rock:
Diorite, as at 130 to 140 -

Perzian:
San Aadres linestone: .
Lizestone, white to very pale-orange, medium-gray
near base; containg ninor amounis of rarcen
to reddish~oreoryie sllistone in upper 10 feet;
also contains pink sasle and llzestone near
base -~ - -

Tertiary: ,
Iznoous intrusive rock:
Diorite, &3 at 130 to 1U0 ===

a3

47

Perzicn:
San Andres limestone:
Linesione, very litht-gray to bluishepray, partly
wotiled; countains calciite velileis meemeccceccuas
Chale, wvery calcareous, browinisi-crange and palee-
olive-preen; contains inclusions cf an
unidentiiicd blacik mineral

190

205

252

270



Table l.--0wasiary scple description - Continucd
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Periiaus
fan Aaldres lirestone:

Linestone, brownisb-isray to gra;, with a little
vhite to bufl; minor emounis of pale-green
eiltstoune and pale-gZreen 1o mediwi~gray Sypswt
in upper 27 feet of Wil wweccaccarccncncccccacven

Sandstone, very calcareous, €lizhtly sllty, pale-
oranzish-buls, coarse- to very rine-grained,
well-rounded, tizhtly cementod =ee=e

Lizestgne, dari-gray to Lrowuishe;ray, dark-brown
ard lithozrephic in lower 2y feet of unit,
slightly fosallifercus ~ea~ww

Clorieta saadsicne:

Sandstone, s5iliy and calcareous, bulf, mediuxm- to
very fine-greined, subrounded, iriable eeeeccewe~s

Lizestone, very pale-brownisi-groy o buff with
minor medium-grey, very slisiitly fossiliferoug e-

Sandstone, silty and calcareous, buflf, mediuz-
tc very [ine-grained, subrounded, friable eeecees

Ehale, gray cersvnncenrane

Yepo formation:
Gandstone, white, very fine- to rediun~-grained,
nedium grains rounded, fine grains angular, hard
tightly cenented e—- -
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A coamercislly remefactured well screen woo insteiled in the lower
20 feet of the Lole cprnsite the roin aquifer. The sereen 18 &-inch ID
pipe with pachine-cut circuler periorations which bas been wrapped with
stainless steel, keystone-shaped wire. The slot size is 0.060 inch.

The bottam of the screen wvas pluzsed. About 4 feet of G-inch blank pipe
wvas ettached to the top of the screen. The screen vas installed throush
8-inch casing by lowering it to the bottam of the hole. The botton of
the E-inch casing 16 20 feet above the bottom of the hole, and the 4 feet
of blank pipe attached to the top of the screen telescopes up into the
cesins but {8 not attached to it. This arrensesent will allow rercral
of the screen for cleaning or replecins if it becomes necessary.

The size of the screen opening was chosen so &8s to present as mcﬁ
open aroe &5 possible to sllow Ifree movement of water to the puyp end to
prevent rock {recments fyox bYedns picked up by the pump. The slot size
i3 not fine enocuzh to screen cut individusl sand grains of the formetion.
Decause the sandstone is tightly cemented, it is not likely to cave and

pass throush the screen.



Aquifer tests

The well wvas tested {our times by bailing before czsing was installed:
twice waile it was 6 luches in diascter and twice after It had been reeuel
to 10 inches. The tests ranced from 18 niautes at 12 g ic the caoall hole
to 4 hours at an average rate of 15 gom for the final bailing test in the
10-inch hole. During 70 ninutes of the final test, the bailing rate vas
13} gm.  An atiempt was made to measurc recovery of the water level in
the well ag soon aa possible after tiae end of each period of baillln;. Tuae
only test in which residunl drawdown was observed wvas the final test, when
less than 0.2 foot was measured 6 minutes after balling ceased. In a feu
ninutes more the' wvater level had recovered completely.

After the casing and screen vere installed, the well wvas tested by
puzping. In order to establish the maximmm potential yleld of the well,

o step test vas performed. Pwming swas begun at 10 grym and then increased
through several iacrements to 50 gme. Fifty gallons per minute was tae
maximrs rate attalnable with the test pump. The pusp wvas operated
continucusly at 50 gma for 6 hours. During this time no d.raudbm wvas
indicated by the ’airline goge. At the end of 6 hours the pum was suut
off and the water level in the well was allowed o recover. After the
water level had recovered, the pusp was cperated continuocusly for 24

| hours at 0 zm. Again, no drawdown was indicated by the airline cace.
The yressure jage on the airline was checked for accuracy by substituting
a second gage. Readings fron the two gages corresponded very closcly.
Both the gages could be read to within 1 foot so presucadbly the drawdown
was lecs than 1 feot. It ms. rot pogcible to use an electric line tc
nmeasure drovdown durdny the tect, becasse tae collars on lhe Dy colun

obciructad paccase of tae electric line.
9



Caecnical qunlivy ol water

The followiny lists the chexlcal constituents discolved in & canple
91‘ waser that wag collegied alter tae well hed been puised contimucusly
for 1. hours at 59 guam. This swiple is thought o be representati-c
of water in the main aquifer (table 2). The analysis inlicates that the

water is very hard aad of the calciua sulfate type.
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Table 2.-~Chenical analysis of water froa well 18.0.4.212 Cren Culire
dationel Momiient, Ii. Mex.

Analysis by the U. . Ceologieal Curvey.
o

AN epim PR 4 E. s . 4313
(Chamaical coastiuucnic are La jorls per nillion,)

Silica (5102) 20
Calciua {Ca) 245
Magnesiua (Mg) G4
Scdiun (Na) + Potassiua (XK) 26
Bicarbonate (nooj) 137
Carbonate (coi) 0
Sulfate (soh) 177
Chloride (C1) %
Fluoride (¥) _4 0.2
Nitrate (305) " 12

Dissoclved solids

Calculated 1,200

Residﬁe on evaporation 1,30
Bai‘di\ess es Cac03 | 8T
Noncarbonate hardness as (:a&)5 762

pecific conductance (micromhos at 25° C) 1,510
pi 7.6
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